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INTRODUCTION

The concept of coordinating the dimensions of buildings and building parts with the dimensions of
manufactured components and assemblies by means of a common dimensional factor, or module, was
pioneered in the United States in the 1920s and 1930s. The terms “modular coordination” and
“dimensional coordination” were adopted for the use of the basic building module and preferred
dimensions in building design, production, and construction.

In 1939, the American Standards Association (now ANSI) organized project A62, a cooperative
study of dimensional coordination, resulting in the issue of a series of standards concerning the subject
between 1945 and 1971. Responsibility for the continuation of the work was transferred to ASTM and
under the general supervision of Committee E-6 on Performance of Building Constructions.
Subcommittee E06.62, Coordination of Dimensions for Building Materials and Systems, has the
specific task to develop standards in this field, including metric versions that use the international
building module of 100 mm.

In 1976, ASTM Committee E-6 approved ANSI/ASTM E 577 to set voluntary standards for the
dimensional coordination of rectilinear building parts and systems in either metric (SI) or inch-pound
units, using a basic incremental dimensidv) (with the value 100 mm in Sl units, or 4 in. in
inch-pound units.

Subcommittee E06.62 has now prepared companion standards in acceptable metric and inch-pound
units so that designers wishing to apply the principles of dimensional coordination can select
preferences in line with the measurement system used in their documentation. Except for the
dimensions ascribed to the basic building module and, therefore, its multiples, the companion
standards are identical in tekt.

1. Scope maintenance can be established, but is not intended to elimi-

1.1 This guide covers the application of dimensional coornate uncoordinated custom design.
dination in building design and the fabrication of rectilinear 1.2 Specifically, the guide covers: _ .
building parts and systems. A minimum number of preferred. 1.2.1 Descriptions of terms used in dimensional coordina-
dimensions are recommended to give a range of alternativd¥n- ) _ _ o o
that should result in economies in design, detailing, production, 1.2.2 The basis for the dimensional coordination of building

and construction. Dimensional coordination should be use@arts and systems in the design of buildings. _
where benefits in documentation, fabrication, installation, and 1.2.3 Preferred horizontal and vertical dimensions for build-

ing parts and for the coordination of systems.
1.3 This guide does not state preferred dimensions and sizes
1 This guide is under the jurisidiction of ASTM Committee E-6 on Performance for bU|Id|ng components, except for general prlnC|pIes.

of Buildings and is the direct responsibility of Subcommittee E06.62 on Coordina- 1.4 Basic guidelines for dimensioning in modular drawing

tion of Dimensions for Building Materials and Systems. practice are given_
Current edition approved Dec. 27, 1985. Published February 1986. Originally ; ; F ;
published as E 577 — 76. Last previous edition E 577 — 76 (£884) 1.5 Where pract|cablﬁ, recomm.end?tlons I.n mter][\a'uonal
2The standards replace ANSI/ASTM E 577-76 and supersedes ANSI asz2.1Standards prepared by the International Organization for Stan-

1957, A62.5-1965, and A62.7-1969. dardization (ISO) have been taken into account.
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2. Terminology Q0

2.1 Definitions of Terms Specific to This Standard: &

2.1.1 basic building module (basic modwep unit dimen-
sion used as the standard increment in the dimensional coor- o— R
dination of buildings and building parts. Changeot Level F?«Zﬁ? °oL ;

2.1.1.1 Discussior—For dimensional coordination in metric : —0
(SI) units, the basic building module has the internationally Froor 1o
agreed value of 100 mm; the basic building module is Roof Change of Level
designated by the symbdli; for example: 100 mm = M; '
1200 mm = 12M. For dimensional coordination in inch-pound R ‘ 5
units, the basic building module has the value of 4 in.; the basic /[\mm o ]
building module is designated by the symibd] for example: Change of Level | ¢
4in.=M; 48 in. or 4 ft 0 in. = 12M. o '

2.1.2 building part—a piece or unit of building material l»l
including joints, or an item of building equipment. Rectilinear
building parts have sides that are at right angles to each other. FIG. 2 Changes of Level at Floors or Roofs

2.1.3 ceiling height—the dimension that extends from the
coordinating interface of a wall component at the floor to its
coordinating interface at the ceiling (see Fig.B))(

2.1.4 ceiling space dimensienthe dimension measured
from the wall-to-ceiling interface to the lowest point of the

2.1.10 coordinating dimension-a preferred dimension be-
tween coordinating planes or lines that is a whole multiple of
the module and used in the coordination of building parts and

horizontal structural elements, generally applicable only forcogwi)olrients,(;nclt:_dlngl_allowanlces f(t)t: Jo'tﬂts antq t(l)I?rances.
suspended ceilings and includes the ceiling construction and =~ coordinating Iine or plane-the theoretical fine or -
the plenum above, if any (see Fig. B)). plane by reference to which one building part or component is

2.1.5 change in levek-the vertical difference between two coordinated with arjother: . . .
adjacent floor or roof planes, or both (see Fig. 2). 2.1.12 custom dlmenspnany dimension that is not a
2.1.6 clear structure height-the clear distance between the Wgollelrglél_tlple O.f the blf'is'c n(;(_)dtule. h as lenath. width
highest point of the horizontal structure of one story to the ™ Imensior-a linear distance, such as fength, width,

lowest point of the horizontal structure of the story above (sege'ght' depth, or thickness. N .
Fig. 1 D)). 2.1.14 dimensional coordinatior-a comprehensive ap-

2.1.7 controlling dimensior-a modular coordinating di- proach to the coordination of the geometry of buildings,

mension between controlling planes, for example, story heighp_UIIOIIng parts, components, and systems, through a set of

ceiling height, distance between axes of columns, thickness (qame.nsmn.al preferencgs derived _from -the baS|c.m.0duIe; a
controlling zone. relationship between sizes and dimensions of building parts

2.1.8 controlling plane or line—a plane or line that repre- that will pgermit their asser_nbly and erection without modifica-
sents a major building space reference in dimensional coorgfion or adjgstmept (see Fig. 3)' -
nation. 2.1.15 d_|mens_|onally coqrdmated prod_uetbw_ldlng prod-

2.1.9 controlling zone—a zone between controlling planes. ugt, the_ d|me_nS|0ns of Wh.'Ch are established in conforme_mce

with this guide, and which include allowances for joint
thicknesses and dimensional tolerances (see Fig. 4).

2.1.16 floor-ceiling thickness-the dimension from the ceil-
ing plane to the finished floor plane of the story immediately
above (see Fig. 1Q)).

2.1.17 horizontal structure thicknessthe vertical dimen-
sion of the structural floor or roof system; in the case of
structural floors, the dimension between the structural floor and
the lowest point of that structural floor system (see Fige)). (

2.1.18 intermediate controlling dimensiena preferred di-
mension used for control of openings or other elements; for
example, door heads and jambs (see Fig. 5).

2.1.19 joint—the space formed by two adjacent building
parts or components, when these are put together, fixed, or
combined with or without a jointing product (see Fig. 4).

_ 2.1.20 modular coordinatior—dimensional coordination

A—Story height . . - .
C—Floor-ceiling thickness employing the basic building module or multimodules.
D—Clear structure height 2.1.21 modular grid—a reference grid with lines or planes
£ plonzontal strucure tickness at right angles, the spacing of which are either the basic
—Ceiling space dimension o . . . .
G—Thickness of finished floor building module or multiples. The spacing of lines or planes in

FIG. 1 Preferred Vertical Dimensions a modular grid need not be the same in difference directions.
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2.1.28 system—an integration of building parts that perform
one or more specific functions.

Door Head 3. Basis for Dimensional Coordination of Buildings and
Sizing of Building Parts

3.1 Dimensional coordination of buildings and rectilinear
Window building parts is based on the application of three related
concepts:

3.1.1 Modular reference grids of lines or plandgs define
reference locations in space;

3.1.2 Controlling dimensiondn the horizontal and vertical
v i plane as means of controlling the location of major building
FIG. 5 Intermediate Controlling Dimensions elements and rectilinear building parts; and,
3.1.3 Coordinating dimensiongor building components to
reduce variety of sizes and to promote a better fit within the
2.1.21.1 M—basic modular dimension (see 2.1). controlling reference system, therefore minimizing wasteful

2.1.22 multimodule—a preferred multiple of the basic cutting or fitting on site.
building module used for horizontal or vertical dimensional
control in building design. 4. Dimensional Reference System

2.1.23 neutral zone-a distance between two adjacent con- 4.1 The reference system for dimensionally coordinated
trolling or coordinating planes that is not a preferred dimensiortesign may consist of:

(see Fig. 6). 4.1.1 A standard modular grid of dimensions;

2.1.24 product dimensional toleraneethe acceptable de-  4.1.2 A multimodular grid of two or three dimensions,
parture of the actual from the specified dimensions of awhich may use different modules in different directions; or,
product. 4.1.3 A selected set of reference planes or lines spaced at

2.1.25 size—an area measure that is expressed as a produgiodular intervals but without the use of a regular grid.
of two dimensions, or a volume measure that is expressed as a4.2 The reference system is used in design and detailing
product of three dimensions. decisions to locate building parts that may or may not be shown

2.1.26 standard modular grid—a modular grid in which the  on working drawings.
space of lines is the basic building modui\é, ] . .

2.1.27 story height—the dimension between controlling or 5. Controlling Dimensions
coordinating lines at one floor plane and the floor plane or roof 5.1 Controlling dimensions locate the planes or grid lines
plane above (see Fig. A)). that define the building framework.

Window .
O— Hoad Window and Door Head
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5.2 Controlling dimensions occur in two forms:

5.2.1 Axial controlling dimensionsare from controlling
centerline to controlling centerline of building parts.

5.2.2 Boundary controlling dimensionare from the con-
trolling line at the face of a building part to the controlling face
of another building part.

6.3.4 Fourth Preference-Multiples of preferences shown
in 6.1.

6.4 Where economic or technical reasons dictate the use of
horizontal dimensions other than the preferences listed, such
dimensions shall be multiples of the basic building modile,

5.3 Controlling dimensions are used both in the horizontal7. Preferred Vertical Dimensions

plane and the vertical plane.
5.3.1 Horizontal controlling dimensiongan be either axial

7.1 Fig. 1, Fig. 2, and Fig. 3 represent sections through a
building and illustrate all elements to be considered in the

or boundary dimensions (see Fig. 3). Axial horizontal control-gpplication of preferred vertical dimensions to a building or
ling dimensions are useful in large open structures, especiallyyilding parts.

where axial centerlines are used in the layout of structural 7 2 preferred vertical dimensions are as follows:
elements, such as columns. Boundary horizontal controlling 7.2 1 Story Height (Fig. 1(8)):
dimensions are useful in smaller buildings with extensive 72 1.1 Dimensions up to 30 M-n X M.

internal subdivision.
5.3.2 Vertical controlling dimensionsare normally bound-
ary dimensions (see Fig. 1).

6. Preferred Horizontal Dimensions

6.1 Preferred horizontal dimensions for building parts larger

thanM, and the basis for dimensional coordination of building
parts in the horizontal plane up to 80 shall be multiples of
the following multimodules, as shown in Table 1:

6.1.1 First Preference—n X 3 M.

6.1.2 Second Prefereneen X 4 M.

6.1.3 Third Preference-n X 10 M.

6.2 The multimodule of 60/ incorporates all three prefer-
ences.

6.3 For large dimensions, exceedingMQthe dimensional

coordination of building parts in the horizontal plane shall be

based on multiples of the following multimodules:
6.3.1 First Preference—n X 60 M.
6.3.2 Second Prefereneen X 30 M.
6.3.3 Third Preference-n X 12 M.

TABLE 1 Preferred Horizontal Dimensions

Note 1—First preference dimensions in italic also occur in the secon
or third preference columns.
Note 2—M =4 in. (100 mm).

First Second Third
Preference Preference Preference
3M AM
6M 8M
M
i2zm 12m 10M
15M 16M
18M 20M
21M 20M
24M 24M
27M 28M
30M
32M 30M
36M 36M
39M 40M
42M 44M 40M
45M
48M 48M
51M 52M 50M
54M 56M
57M
60M 60M
60M

7.2.1.2 Dimensions from 30 M to 48 M

(a) (a) First Preference-n X 3 M.

(b) (b) Second Prefereneen X 2 M.
7.2.1.3 Dimensions over 48 M

(a) (a) First Preference-n X 6 M.

(b) (b) Second Prefereneen X 3M.
7.2.2 Ceiling Height (Fig. 1 B)):
7.2.2.1 Dimensions up to 28 M-n X M.
7.2.2.2 Dimensions from 28 M to 36 M

(a) (a) First Preference—n X 3 M.

(b) (b) Second Prefereneen X 2 M.
7.2.2.3 Dimensions over 36 M

(a) (a) First Preference—n X 6 M.

(b) (b) Second Prefereneen X 3 M.
7.2.3 Floor-Ceiling ThicknesqFig. 1(C)):
7.2.3.1 Dimensions up to 6 M-n X M.
7.2.3.2 Dimensions frm 6 M to 18 M

(a) (a) First Preference-n X 3 M.

(b) (b) Second Prefereneen X 2 M.
7.2.3.3 Dimensions over 18 M-n X 6 M.

Note 1—The floor-ceiling thickness may also be a non-modular
dimension or “neutral zone.”

7.2.4 Clear Structure Height(Fig. 1 (D)), Horizontal Struc-

Yure ThicknesgFig. 1(E)) and Ceiling Space Dimensidfig.

1 (F)) may be modular or multi-modular dimensions, singly or
in combination.

7.2.5 Thickness of Finished Floo(Fig. 1 (G)) is usually
determined by economic or technical factors and does not need
to be a modular dimension, except in combination with Fig. 2
(E) and ).

7.2.6 Changes in Level at Floors or Roof§ig. 2):

7.2.6.1 Dimensions up to 24 M

(a) (a) First Preference—n X 3 M.
(b) (b) Second Prefereneen X 2 M.

7.2.6.2 Dimensions over 24 M-n X 6 M.

7.2.7 Intermediate Controlling DimensiongFig. 5)—
Intermediate controlling dimensions shall be selected multiples
of the basic building module.

7.2.7.1 Preferred dimensions in order arg 3M, n X 2 M,
andn X M.

7.3 Order of Preference for DimensionsSince structural
and economic factors may prevent adherence to the preferred
dimensions for certain elements shown in 7.2, or even adher-
ence to the basic building module, the designer must designate
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which of these elements should adhere to the preferred0. Drawing Practice for Dimensional Coordination
dimensions, and handle the remaining elements as an uncoor-19 1 pimensional coordination is accompanied by a set of

dinated neutral zone. For example, in single-story buildinggjawing conventions for the representation of dimensionally

that do not have a suspended ceiling, it may not be economsgordinated building projects in drawings and other construc-
cally justified for the horizontal structure thickness of the rooftjq, qocuments.

structure to be a coordinated dimension. In such a case, thelo_z Distinctions are made between controlling lines, coor-

designer must determine whether the story height (Fig)), ( ginating dimensions, and custom (non-modular) dimensions
or the ceiling height (Fig. 1B)) shall adhere to one of the (Fig. 7).

preferred dimensions. 10.2.1 Controlling Lines—Shown with a small circle at the

8. Neutral Zone end of the projecting line, and as broken lines for axial
controlling lines or solid lines for boundary controlling lines.

81 A neutral zone interrupts a modulqr grid or where no 10.2.2 Coordinating Dimensions-Shown with a 45° open
grid is used, represents a non-modular distance between

consecutive horizontal or vertical controlling or coordinating 10 2 3 Custom Dimensions (non-modular dimensiens)

planes. sh : ;
. . _— own with a closed arrow or slash lines.
8.2 Neutral zones accommodate intermediate building ele-

ments, such as walls or floors where reference planes argy

o Keywords
parallel, or parts of a building placed at an angle, where ) - o o
reference planes are oblique (Fig. 6). 11.1 basic building module; building neutral zone; building
parts sizing; building systems; buildings modules; dimensional
9. Preferred Dimensions for Building Components and coordination; dimensional reference system; modular coordi-
Assemblies nation; modules; rectilinear building parts; sizing building

9.1 This guide does not cover preferred dimensions or sizelarts
for building components or assemblies of components, except
for general principles.

9.2 For the concept of preferred dimensions for buildingse 0 Coordinating line
and building parts, it is desirable for components and assem-
blies to be sized in such a way that the coordinating dimension}_

are themselves derived from the basic building module, an Axial coordinating fine
whole multiples or select submultiples thereof. J
9.3 The coordinating dimensions define the theoreucal‘( 7| Coordinating dimension (modulr)
space occupied by a component or assembly, including al
necessary allowances for tolerances and joints, and, normally, , N K\L
represent the distances between the centerlines of joints (seeN Vi Custom dimension (nonmodular}—
Fi 4) N L closed arrows
9. 2). . L . 7 17T Custom dimension (nonmodular)—
9.4 For overlapping components, the coordinating dimen- slash lines
sions represent the dimensions of the effective cover. FIG. 7 Drawing Conventions with Dimensional Coordination
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